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With the continuous development of information technology, information technology 
gradually accelerate the process of fire protection systems. According to the relevant 
provisions of China's Ministry of Construction in October 2007 "issued by the city fire remote 
monitoring system technical specifications" in our country's urban fire systems interconnection 
project should be gradually put on the agenda, while increasing IT role in promoting the work 
of the fire . Therefore, how to use information technology development achievements, 
geographic information systems, video surveillance systems at the core, to design and 
implement a fire remote monitoring system has practical value of our country for all fire units 
and city fire departments work characteristics and difficulties one of the important challenges. 
In this paper, WebGIS technology, integrated use of Web technology and related third-
party open source software development WebGIS technology, design and realization of a ~ set 
fire remote monitoring system. Introduces the basic knowledge and technical theory fire 
remote monitoring system design and development process involved, including GIS, WebGIS 
and rich client technology. Secondly, detailed system requirements analysis process, including 
the development of the target system, application, functional requirements and performance 
requirements and so on. On the basis of the above work, detailing the design process fire 
remote monitoring system, including the overall design of the system functional framework, 
sub-function module design and database design and so on. Finally, the results of the system 
design is based on the realization of fire remote monitoring system are described in detail, 
focusing on the implementation process based on the platform of the fire Maplnfo map features, 
including geospatial data acquisition, conversion, as well as the establishment of spatial 
database publish geospatial data, maps basic operating functions, layer editing, fire alarm and 
location, place name search and realization of optimal path analysis and test results are given 
system. 
Fire remote monitoring system will be designed and implemented massive fire protection 
information and city maps combine electronic and full Web technology, information 
visualization technology, and provide effective decision support tools based on the work of the 
fire department for fire treatment, improve extent of information the work of the fire, the fire 


































第 1章  引言............................................................1 
1.1  研究背景与意义....................................................1 
1.2  国内外研究现状分析................................................2 
1.2.1  国外研究现状.................................................2 
1.2.2  国内研究现状.................................................3 
1.3  本文研究内容与结构................................................4 
第 2章 相关技术简介 ........................................... 5 
2.1  GIS ............................................................. 6 
2.1.1  GIS 的构成 ................................................... 6 
2.1.2  GIS 的功能 ................................................... 7 
2.1.3  GIS 的数据模型 ............................................... 7 
2.2  WebGIS .......................................................... 8 
2.2.1  WebGIS 的基本原理...........................................8 
2.2.2  WebGIS 的实现技术...........................................8 
2.2.3  WebGIS 的技术难点..........................................10 
2.2.4  WebGIS 的优势..............................................11 
2.3  富客户端技术.....................................................11 
2.3.1   RIA 概念 ................................................... 13 
2.3.2   RIA 在 WebGIS 开发中的应用 .................................... 14 
2.4  Maplnfo 系统简介 ................................................ 14 
2.5  本章小结.........................................................14 
第 3章 需求分析 .............................................. 15 
3.1  系统概述........................................................ 15 
3.2  功能需求分析 .................................................... 17 
3.2.1   系统功能................................................... 18 
3.2.2   系统数据流图............................................... 19 
















3.3  性能需求分析 ................................................... 21 
3.4  本章小结........................................................21 
第 4章  总体设计 ............................................. 22 
4.1 系统原则设计......................................................23 
4.2 系统总体框架设计 ................................................. 24 
4.2.1   WebGIS 结构 ................................................ 25 
4.2.2   RIA 在 WebGIS开发框架......................................25 
4.2.3   系统架构设计...............................................26 
4.3  功能模块设计......................................................27 
4.3.1   总体功能...................................................27 
4.3.2   地图基本操作子模块.........................................27 
4.3.3  自动告警及定位子模块........................................27 
4.3.4  地名搜索子模块..............................................28 
4.3.5  最佳路径分析子模块..........................................28 
4.4  数据库设计 ...................................................... 28 
4.4.1   E-R 图 ..................................................... 29 
4.4.2   系统数据分析与数据表结构................................... 30 
4.5 本章小结...........................................................35 
第 5章 系统详细设计与实现 .................................... 43 
5.1  系统开发环境.....................................................37 
5.2  地图基本操作模块 ................................................ 41 
5.2.1  模块详细设计流程及代码......................................42 
5.2.2  运行效果图..................................................45 
5.3  自动告警定位模块 ................................................ 45 
5.3.1  模块详细设计流程及代码......................................47 
5.3.2  运行效果图..................................................47 


















5.4.2  运行效果图..................................................55 
5.5  最佳路径分析模块.................................................60 
5.5.1  模块详细设计流程及代码......................................63 
5.5.2  运行效果图..................................................70 
5.6  本章小结.........................................................74 
第 6章 系统功能测试 .................................................. 75 
6.1  测试环境......................................................76 
6.2  测试内容......................................................77 
第 7章 总结与展望 ............................................ 80 
7.1  总结 ........................................................... 81 
7.2  展望 ........................................................... 82 

















Chapter 1  Introduction…………………………………..................................1 
1.1 The research background and significance ................................................................ 1 
1.2 Analysis of the current situation of the research at home and abroad…………….2 
1.2.1  Abroad research status ....................................................................................... 2 
1.2.2  The research content and syucture ..................................................................... 3 
1.3  The research contents and struct .............................................................................. 4 
Chapter 2  Technology brief introduction ........................................................ 5 
2.1  GIS ............................................................................................................................... 6 
2.1.1  The Composition of GIS .................................................................................... 6 
2.1.2  The Function of GIS .......................................................................................... 6 
2.1.3  The Date Model of GIS ...................................................................................... 7 
2.2  WebGIS ....................................................................................................................... 9 
2.2.1  The Basic Principle of WebGIS ....................................................................... 10 
2.2.2  The Implementation Technology of WebGIS .................................................. 11 
2.2.3  The Key Technologies of WebGIS..................................................................13 
2.2.4  The Advantage of WebGIS..............................................................................14 
2.3  The Rich Client Technology…………………………………….…………………14 
2.3.1 The Concept of RIA..........................................................................................14 
2.3.2 Application of RIA in the Development of WebGIS........................................14 
2.4  Introduction of Maplnfo System .............................................................................. 14 
2.5  summary…………………………………………………………………………….14 
Chapter 3  Requirement analysis .................................................................... 15 
3.1  System survey ........................................................................................................... 15 
3.2  The Analysis of Function Demand ......................................................................... 16 
3.2.1  System Function............................................................................................... 17 
3.2.2  System Date Flow Diagram ............................................................................. 17 
3.2.3  Data Description .............................................................................................. 18 
3.3  Performance requirements analysis………………………….....…..……...…..…18 
3.4  summary ................................................................................................................... 19 
Chapter 4  System Design ................................................................................. 22 
4.1  System Principle Design…………………………………………………..………..22 















      4.2.1  WebGIS Architecture.........................................................................................24 
4.2.2  RIA Development Framework in WebGIS…………………………………....24 
4.2.3  System Architecture Design...............................................................................25 
4.3  Function Module Design………………………………………..………...………..26 
4.3.1  Overall Function…………………………………………………………….…27 
4.3.2  Map Drawing Sub Module…………………………………...………..………28 
4.3.3  Automatic Alarm and Positioning Sub Module………….…………………….32 
4.3.4  Place Name Search Sub Module………………………………………..……..32 
4.3.5  Optimal Path Analysis Sub Module……………………………………..…….32 
4.4  Database design………………….………………………………….……..…….....38 
4.3.1  E-R Picture…………………………………………….….……………....….39 
4.3.2 The System  of date Analysis and Date List Structure………..……………40 
4.5  summary………………………………………………………………………..……42 
Chapter 5  Implementation and Testing System ………………………..….43 
5.1  System Development Environment……………………………………….………44 
5.2  The Map Function....................................................................................................46 
5.2.1  Module Detailed Design Process and Code……………………………………....47 
5.2.2  Run Effect Diagram………………………………………………………….48 
5.3 Fire Alarm Location....................................................................................................51 
5.3.1 Module Detailed Design Process and Code………………………..…………51 
5.3.2 Run Effect Diagram…………………………………………..……………….52 
5.4  Place Name Search...................................................................................................52 
5.4.1 Module Detailed Design Process and Code…………………...………………53 
5.4.2 Run Effect Diagram……………………………………………………………55 
5.5  The Best Path Analysis.............................................................................................57 
5.5.1 Module Detailed Design Process and Code…………………..……………….58 
5.5.2 Run Effect Diagram……………………………………………………………59 
5.6 summary……………………………………………...……………………..….…….64 
Chapter 6 System Function Test……………..………..…………….….…….75 
6.1  Testing Environment……………………………...………………………….……76 
6.2  Test Content…………………….…………….……………………………………78 
































第 1 章引言 
1 
 
第 1章  引言 





































































































































































Degree papers are in the “Xiamen University Electronic Theses and 
Dissertations Database”.  
Fulltexts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on 
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary 
loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn 
for delivery details. 
厦
门
大
学
博
硕
士
论
文
摘
要
库
